Subcellular localization of arachidonate 12-lipoxygenase and morphological effect of its overexpression on murine keratinocytes.
Arachidonate 12-lipoxygenase enzyme oxygenates the position 12 of arachidonic acid and produces 12-hydroperoxy-arachidonic acid. Mouse keratinocytes were transiently transfected with an expression vector of human platelet 12-lipoxygenase cDNA. The cells were homogenized, and the subcellular localization of the enzyme was examined by differential centrifugation. The 12-lipoxygenase activity was detected predominantly in the particulate fractions. In contrast, immunoelectron microscopy detected the enzyme mainly in the cytoplasm of the transfected cell, but not in the nucleus, subcellular organelles or plasma membrane. To explain the discrepancy between these findings, we performed an electron-microscopic examination of the 176000 g pellet of the keratinocyte homogenate. The pellet contained mainly insoluble proteins such as keratin but not membrane structures such as the plasma membrane. Thus, it is possible that the enzyme was localized originally in the cytoplasm of the keratinocyte, and found in the particulate fractions due to its association with insoluble proteins during fractionation procedures. Unique structural changes were observed in the transfected keratinocytes. The nucleus had very scant karyoplasm and coarse fibrillary structures. When the keratinocytes were transfected with a mutant 12-lipoxygenase cDNA or a vector without 12-lipoxygenase cDNA, these structural changes were not observed.